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Background: Intrinsic resistance in Pseudomonas aeruginosa is
largely due to overexpression of efﬂux pumps, amongwhichmem-
bers of the Resistance Nodulation cell Division family (RND) viz.,
MexAB-oprM, MexXY-OprM, MexCD-OprJ & MexEF-OprN are pre-
dominant. MDR infections are difﬁcult to treat with antibiotics
and hence combinations of antibiotics with efﬂux pump inhibitors
(EPIs) have been proposed. Studies on efﬂux mediated resistance
among MDR are lacking. Therefore the present study is aimed to
determine the effect of efﬂux pump inhibitor and overexpression
of efﬂux pumps in clinical isolates of P. aeruginosa.
Methods & Materials: A total of 213 P. aeruginosa clinical iso-
lates were collected and antimicrobial susceptibility testing (AST)
was done by standard techniques. Forty MDR isolates were chosen
and included for thepresent study. EPI testwas carriedoutbydeter-
miningminimuminhibitoryconcentration (MIC)of antibioticswith
and without EPI (Phe-Arg -naphthylamide) at a concentration
of 50g/ml. Reporter antibiotics used were carbenicillin(MexAB-
OprM), erythromycin(MexCD-OprJ), norﬂoxacin(MexEF-OprN)
and gentamicin(MexXY-OprM). In the case of 21 isolates, expres-
sion of efﬂux pump encoding genes (mexA, mexC, mexE, mexX)
was determined by quantitative Real Time PCR with rpoD gene as
endogenous control. Wild-type PAO1, PAOmexR::Gm, PAONB,
PAO↑EF, PAOmexZ::Gm were used as reference strains.
Results: EPI test showed 4-64 fold MIC reduction in 23/40(58%)
isolates for carbenicillin and erythromycin and in 32/40(80%) iso-
lates for norﬂoxacin. No MIC reduction was observed in 32 (80%)
isolates for gentamicin whereas one isolate showed 64-fold reduc-
tion. Quantitative analysis revealed that on comparison with PAO1
strain, expression of mexA and mexE increased by 3-10 and 2-3 fold
respectively in all isolates. mexC expression ranged from 5-24 fold
increase in 14(67%) isolates, 73-294 fold and 630-fold in 4 and 1
isolate respectively. One isolate each showed 2 and 17 fold differ-
ence in mexX expression whereas no expression was observed for
the remaining isolates.
Conclusion: The present study documents the prevalence
of efﬂux pump mediated resistance among MDR isolates of P.
aeruginosa. All MDR isolates over-expressed at least one of the
efﬂux pumps. Among the RND family genes studied, mexC showed
a wide range as well as high levels of expression indicating its role
in multidrug resistance in P. aeruginosa.
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Background: Background: Resistance to macrolide can be
mediated by erm and msrA genes in Staphylococcus aureus. There
are the evidences that show erm genes may be causative agent of
inducible or constitutive resistance. D-test as a simple phenotypic
test can differentiate between S. aureus isolateswith inducible clin-
damycin resistance. The aim of this study was to investigate the
incidence of inducible clindamycin resistance and determine the
most frequency of erm and msrA genes among S. aureus isolates.
Methods & Materials: In this study a total of 124 non duplicate
isolates of S. aureus collected fromdifferent clinical specimenswere
testedwith disk diffusionmethod. All of isolateswere tested by PCR
for mecA, ermA, ermB, ermC and msrA genes.
Results: According to PCR results 48.4% had mecA gene and
51.6% were mecA negative. By phenotypic D-test method, 32.3%
revealed inducible resistance and recorded as D and D+. Sensitive
and constitutive phenotypes were found in 54.8% and 12.9% of
isolates respectively. Inducible clindamycin resistance was more
prevalent in MRSA (29%) than MSSA isolates (2.4%). Among stud-
ied ermgenes, the most frequency genes were ermA and ermC with
41.1% and 17.7% respectively. Three isolates of them had D pheno-
type, while the PCR results of erm genes were negative. All isolates
were negative for ermB or msrA genes.
Conclusion: Since S. aureus isolates with inducible resistance
maymutate andchange to constitutive resistance, so forprevention
of treatment failure, we suggest that inducible resistance test be
performed in the isolates which are resistant to erythromycin and
sensitive to clindamycin.
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